Introduction
Regional differences in the HIV burden exist in Nigeria. 1 According to the National Sentinel Survey among pregnant women in antenatal care in Nigeria, Benue State (located in the North Central region) has the highest human immunodeficiency virus (HIV) prevalence rates: 10% in 2005, 10.6% in 2008, and 12.7% in 2010. 1 However, with current advancement in the prevention of mother-to-child-transmission (MTCT) of HIV interventions, the MTCT risk of HIV can be reduced to between 1%-2%. 2 Unfortunately, MTCT of HIV continues in Nigeria, because of poor uptake of available prevention of mother-to-child-transmission (PMTCT) services. 3 In our own setting, the MTCT risk of HIV was as high as 34.4%, in 2011. 
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In Nigeria, like elsewhere, [5] [6] [7] [8] the provision of care and treatment for HIV-infected children is plagued with many challenges. Some of these challenges include: concerns about HIV disclosure to the child, orphanhood and vulnerability occasioned by HIV infection, lack of appropriate pediatric antiretroviral formulations, adherence to lifelong antiretroviral therapy (ART), shortage of skilled health personnel, and issues concerning retention of children in care and treatment programs. [5] [6] [7] [8] A comprehensive care and treatment package for HIV-infected children started in Benue State at the Federal Medical Centre (FMC), Makurdi, in May 2006, seven years after the commencement of the adult ART program in 1999. Since the inception of the program, there has been a progressive increase in enrollment, necessitating running a pediatric clinic twice per week (on Wednesdays and Fridays). Accompanying this surge in enrollment is the problem of retaining children in care and treatment of HIV. Although a robust, home-based care (HBC) unit was in place in the adult arm of the program, which was helpful in tracing the children with irregular clinic attendance, and those lost to follow-up, often, these children were again lost to follow-up, soon after they had been contacted and resumed clinic attendance. In realizing the problems inherent in irregular clinic attendances, including running out of antiretroviral drugs and possible suboptimal adherence to ART, and the consequent treatment failures, we developed an interventional psychosocial program, named Kiddies' Club (KC).
This study aimed to assess the impact of KC on ART adherence and clinic attendance among children who were previously lost to follow-up.
Materials and methods
Study area and setting
The study was conducted at the Paediatric ART Clinic of the Riverside Specialist Clinics of the FMC, Makurdi. The facility is supported by the AIDS Prevention Initiative in Nigeria and Harvard Pepfar (President's Emergency Plan for AIDS Relief) Program. The clinic provides pediatric HIV care and treatment in accordance with the 2007 and 2010 Nigerian Guidelines. 9, 10 Between May 2006 and December 2012, the program had cumulatively recruited 1,101 children, of whom 749 had been initiated on highly active antiretroviral therapy (HAART). However, only 746 children (410 males, 336 females) were still receiving care, and only 588 children were still on HAART (328 males, 260 females) during this time. By June 2011, a total of 51 children on HAART had been lost to follow-up, of whom 37 were successfully traced.
ethical consideration and programmatic support
The study was approved by the Research and Ethics Committee of the FMC, Makurdi. Caregivers (CGs) also signed a written consent for the study. We proposed the concept of the KC at the Technical Committee of the Program. After a thorough review, both financial and moral support were given toward achieving the goals and objectives of the KC. Recruitment into the KC was voluntary, and it was made clear to CGs and children that those who declined to be a member of the KC would not have their care and treatment affected.
Follow-up of HIV-infected children on HAART: operational definitions HIV-infected children (#15 years old) were seen monthly for the first 3 months, every 3 months in the first year, and every 6 months thereafter. Unscheduled visits took place at any time during care. ART was commenced in accordance with the clinical and age-dependent immunological criteria of the WHO guidelines of 2006.
11 Clinical, growth, and developmental evaluations, and immunoviralogical assessments were determined at each scheduled and unscheduled visit. Treatment failures (virological, immunological, and clinical) followed the standard definitions of the WHO guidelines of 2006, 11 and were considered in children who had received HAART for at least 24 weeks, with ensured adherence to therapy and adequate nutrition. 9, 10 A maternal orphan is the child whose mother has died. A paternal orphan is the child whose father has died. A double orphan is the child whose father and mother have died.
A CG is a person who has consistently assumed responsibility for the housing, health, or safety of the child; who administers the child's medication daily, and who brings the child to clinic appointments. The CG may be a parent of the child or a biological or non-biological relation, if the child is an orphan.
Optimal adherence (95%) was when a child missed ,3 doses in a twice-daily regimen for 30 days. Suboptimal adherence (,95%) was when a child missed 3 doses in a twice-daily regimen for 30 days. Full (100%) adherence was not missing any dose within a period of 30 days. Adherence was assessed by recall from children (for those $12 years old) and CGs (when the child was ,12 years old).
Lost to follow-up was defined as an instance where the child was not seen for 3 consecutive months from a scheduled visit date. Undernutrition in children less than 5 years old was determined by the weight for height z-score (WHZ) being more than two standard deviations lower than the WHO reference median. 12 For children $5 years old, undernutrition was defined as body mass index (BMI) ,18.5.
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Kiddies' Club and its core activities (the intervention)
The Kiddies' Club comprised: children who had been on HAART (for at least 6 months), who were previously lost to follow-up but were brought back into care after being traced; their caregivers; and the pediatric team. The pediatric team was multidisciplinary, including the pediatricians, the HIV counselor, the nutritionist, a social worker, and the pediatric nurses. Willingness of the CG to join the KC was the inclusion criterion. Unwilling CGs and their children were excluded from the KC. The primary objectives of the KC were to ensure that HIV-infected children were retained in care, with optimal adherence to HAART. Secondarily, we also expected appreciable improvement in the clinical and immunoviralogical responses of the children to HAART. Therefore, we followed-up 33 children of consecutive, consenting caregivers over 1 year (June 2011 to June 2012), and assessed the attainment of set objectives at the 6th month and 12th month. The Club met in an alternate, mixed composition of 16 + 1 caregiver-child pairs, every last Saturday of every month. The monthly get-together took place within the premises of the Riverside Specialist Clinics, which had been beautifully adorned for the purpose. The routine at the monthly party is shown in Figure 1 ; the whole activity took an average of 6 hours. Children were given a nutritious meal, prepared from locally sourced food materials, and the opportunity was also used to demonstrate to the CGs (who were also actively involved in the cooking) how to preserve the nutrient content of the food materials by avoiding overcooking.
For preschool children (0-5 years), the primary focus was the CG. The discussion was about general knowledge on HIV/AIDS, HIV disclosure, optimal adherence to lifelong ART, and what families can do to prevent the spread of HIV within the family and the general population. Practical demonstrations were given on pill-swallowing and how to attend to a child who is vomiting, refusing, or having difficulty swallowing medications. The reasons why scheduled clinic appointments are more frequent at the initiation of HAART, and why subsequent clinic attendances are also important, were discussed. CGs were encouraged to freely discuss identified barriers to regular clinic attendances, and how the program can assist to ensure retention-in-care. Examples of remedies suggested by CGs, which were applied immediately by the KC, were: disbursement of small stipends for transportation to the clinic, and use of mobile telephone to remind CGs of the need to administer anti-retroviral (ARV) medications to the children. Children in this age group were allowed to play with toys and to explore with writing materials and small games. Through folk story, proverbs, and plays, emphases were placed on the need for 100% adherence to ARV medication and clinic attendance.
Children aged between 6-8 years old (preadolescent) were exposed to the basic concept of HIV/AIDS. They were also introduced to issues of HIV disclosure and were motivated for 100% adherence to ARV medication and clinic attendance. The children engaged in games and group activities, and were encouraged to share personal stories of their experiences of societal stigmatization and rejection, and how they were able to cope. Other activities were as described for the younger age group. 
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For the adolescents (9-15 years old), messages were given on: care of the body, career talks, how to live positively with HIV (denial and fear of HIV), sex education, and the virtue of abstinence from sex before marriage. Education on the use of condoms for protection against HIV and other sexually transmitted diseases was individualized for inquisitive adolescents. In particular, adherence issues, in the face of drug fatigue, as well as how to cope with side effects of ARV drugs, were dealt with. The pediatric team engaged the adolescents on self esteem and avoidance of risky lifestyles. For adolescents who were horizontally infected, issues on transgenerational sexual activities were discussed. They were encouraged to have a social network, whereby they can call one another over the phone to remind themselves about ARV medication. Other activities were as described for the preschool children.
Data collection and management
For quantitative analyses, a structured questionnaire was used at enrollment into KC, to capture factors that impact on retention-in-care and loss to follow-up. These include patient-related, medicine-related, and hospital-related factors. Also, nutritional status, CD4 count, viral load, treatment failures, and hemoglobin level were noted at enrollment, and subsequently at the 6th month and 12th month.
A qualitative survey was applied at the end of 12 months of follow-up, using a focused group discussion (FGD). The FGD involved twelve carefully-selected, active members of the KC, including four CGs of the preschool children's group, four CG-child dyads of the preadolescent group, and four adolescent children. The group discussants were identified as numbers 1-12. For the preadolescent group, either the CG or the child was taken as one discussant. Three members of the pediatric team (two doctors and one nurse), who were fluent in the indigenous Tiv and Idoma languages, were involved in the FGD. The proficiency of the pediatric team was verified through roleplay and pretesting among another six child-CG dyads, who were not part of the final FGD.
Audio recording of the FGD was later translated into English. Discussions took place in the waiting space of the clinic, and lasted for 5 hours. A semi-structured format with open-ended questions was used. The questions covered three thematic areas: i) reasons for missed clinical appointments and the challenges of clinic attendance, ii) how the KC has impacted on clinic attendance and HAART adherence, and iii) what could be done by the program to improve retentionin-care and adherence to HAART.
Statistical analysis
For quantitative data, statistical analysis was performed using SPSS version 16 software (IBM Corporation, Armonk, NY, USA). Characteristics of the 33 children and their caregivers, at enrollment into the KC, were summarized using means and medians (for continuous variables) and proportions (for categorical variables). Categorical variables were compared using the chi-squared test. Means at two time-points (on recruitment and at 6 months follow-up) and at three time-points (recruitment, and at 6 months and 12 months follow-up) were compared using the paired Student's t-test and repeated measures analysis of variance (ANOVA), respectively. The medians at two time-points and at three time-points (as for mean values) were tested using the Wilcoxon signed-rank and the Friedman tests, respectively. For all analyses, P-values less than 0.05 were considered statistically significant. For the FGD, the quotations included in the text best represent the range of ideas voiced around the three key themes. Anonymity of these quotes was maintained by identifying the discussant by sex and age only.
Results
Quantitative study
Some characteristics of the 33 children and their caregivers on recruitment into the KC Table 1 shows that the 33 children in the KC comprised 17 males and 16 females (ratio: 1:0.94). The median age was 5 years. No child was found to be receiving care in another health facility, and none was still receiving ART at the time of recruitment. The majority (19/33, 57.6%) were in the preschool age group. The predominant tribe was Tiv (30/33, 90.9%). Onethird of the children were orphans, with a majority of double orphans (8/33, 24.2%). The siblings of 29 children were also HIV-infected. HIV disclosure had been done in almost half (15/33, 45.5%) of the 33 members. The median age at HIV diagnosis was 18 months. On recruitment, only two children were receiving second-line HAART, abacavir/lamivudine/ lopinavir-ritonavir. The median time the children had been receiving HAART was 9 months.
A few children (6/33, 18.2%) were responsible for the administration of their own ARV medicines. Ten children refused to take the ARV medicine. Side effects of ARV medicines had been experienced among five children. Antituberculous drugs were coadministered with HAART in three children, before they were lost to follow-up. No child believed that the hospital environment was hostile. Table 3 shows the reasons for losses to follow-up. "I didn't have money" was the reason most commonly given, among 32 CGs (96.9%); this was followed by "I forgot", among 22 CGs (66.7%), then "I got busy" (19, 57.6%), "I traveled" (17, 51.5%). and "I felt sick" (16, 48.5%). Table 4 shows that, overall; the mean hemoglobin level, median CD4 count, median WHZ score, and median BMI were significantly higher at 6 months and at 12 months from the recruitment time (P=0.000). The median viral load also decreased significantly over the two time periods from recruitment (P=0.000). However, much of the improvement in all of the variables took place 
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Although not statistically significant, the general trend was that the proportion of children with hemoglobin level $10 g/dL, CD4 count $200 cells/mm 3 , undetectable viral load of ,200 copies/mL, WHZ scores .−2 standard deviation, and BMI $18.5 increased over time (at 6 months and at 12 months). Also, although not statistically significant, there was a drop-off in the proportion of children with viralogical and immunological failures at 6 months and at 12 months. For clinical failure, a significant drop-off occurred in the proportion of children with clinical failure between recruitment and at 6 months of follow-up (P=0.019). A dramatic improvement occurred in the observed adherence to HAART, as all 33 subjects reported a 100% adherence at 6 months and at 12 months.
One child (9.1%) was hospitalized, at about 6 months of follow-up, for severe lobar pneumonia; he spent 5 days in admission, but was well enough to join his peers for the monthly KC. There was no attrition from deaths or loss to follow-up among the 33 children over the 12 months of follow-up.
Qualitative study
The findings of the FGD supplemented those of the quantitative results, and provided additional information on what our ART program can do to improve retention-in-care and adherence to ARV medicine among the children. Reasons for missed clinic appointments and the challenges of clinic attendance Again, financial constraint was the most common barrier to regular clinic attendance, reported by all the discussants (12/12, 100%). Engagement in farming, at the beginning of the rainy season, was another reason, given by 11 discussants. A major barrier also identified was frequent hospital visits for pharmacy refill early in the initiation phase of ART. Other reasons included: the issue of a long distance from the home to the clinic. Occasionally, the clinic date coincides with a "market day". Another obstacle identified by discussants was difficulty in getting transportation to the clinic, for those living at difficult-to-reach villages. How the KC has impacted on clinic attendances/HAART adherence All twelve discussants agreed that they have never missed the clinics since they joined the KC. They also concurred that they now know that HIV infection is no longer "a death sentence", but a chronic disease that can be managed and lived with. All the female members of the FGD said they have learnt for the first time how not to overcook vegetables, and how to combine various locally-available foods to make a balanced nutritious diet. All the eight children said they had made new friends, and they were always happy to come to the clinic. The pill-swallowing lessons were found to be very helpful, as they had learnt how to swallow the tablets whole, thereby avoiding the unpleasant taste of the medication. They also agreed that when they dance, they forget their worries, but they also dance to remember to take their medication. The four adolescents said they could freely discuss the issue of disclosure with their relations, as they no longer felt constrained not to do so.
Discussant 5, a 7-year old boy in the preadolescent group, captured all the feelings of the KC, when he said:
Dancing, eating, and having fun make us remember to take our medication, and we always want to come back to the clinic. What could be done by the program to improve retention-in-care and adherence to HAART All discussants expressed hope that the KC would continue, so that other children with similar challenges could benefit from the program. They also agreed that lengthening out the clinic appointments would ensure a regular clinic attendance and retention-in-care (once in 6 months, regardless of whether ART is just being started or not). They suggested that members of the HBC unit should accompany the children home, on recruitment, so that contact tracing may be easier, as the home addresses they gave verbally on recruitment were often not traceable. They opined that the program should make arrangement to start tracing the defaulters once a clinic appointment is missed. They suggested that the idea of a memory aid, through the sending of text messages to families with mobile telephones, should be extended to all children in the ART program.
Discussant 4, a 27 year old man, said:
We hope this KC would not come to an end soon. Personally, 
Discussion
The study has shown that, through the KC, children were retained in care, with an excellent adherence to ART, and good clinical and immunoviralogical responses to ART were obtained at 6 months and 12 months of follow-up. Financial constraint was the reason most commonly given, in both quantitative and qualitative assessments, for missed clinic appointments. Similar observations were reported in Uganda, Malawi, Cambodia, India, and Kenya, among adult populations on ART. [14] [15] [16] [17] [18] However, provision of transport fares for CGs alone may not fix this problem. As Discussant 7 rightly noted, in most instances, unavailability of means of transportation may override the benefit that financial assistance can provide. In most rural Nigerian settings, vehicular traffic in the villages is very low, because of the bad roads, and a missed opportunity to board the few available commercial vehicles means that clinic attendance may not be possible for that day. Bangsberg et al have earlier made a similar observation. 19 Engagements in farming at the beginning of the rainy season, and choosing between clinic attendance and the need to pursue other financially-rewarding commitments are other identified barriers to clinic attendances. Thus, this study underlines the fact that in Nigeria, like other resource-limited settings, accessing health care is often just one need within a nexus of other urgent, competing priorities. 14 Interestingly, the frequent hospital visits necessary for pharmacy refill in the early phase of ART were also identified as a reason for not attending the clinic, in the qualitative study. This underscores the need to give detailed information about the treatment protocol to the caregivers at the pre-ART preparatory phase. Jaffar et al also reported that by reducing follow-up visits to health facilities, better achievement of retention-in-care was gained. 20 Long distances between the CGs homes and the clinic were also a reason identified for missing follow-up appointments. Others have also identified the same. 21 However, efforts at decentralizing accessibility of ART services, in the classic "Hub and Spokes" model, may not readily fix this challenge. In our qualitative study, we found out that stigmatization and lack of social support may explain the reason why CGs may not take up ART services at decentralized health facility sites that may be nearer to their homes.
During the FGD, CGs suggested that lengthening out the clinic appointments (ie, once in 6 months) would ensure a regular clinic attendance and retention-in-care. They opined that programmers should know (by following them home) the home addresses of the CGs of the children needing HAART, so that defaulters may be easier to trace, as the home addresses they give verbally on recruitment are often not traceable. They also suggested the idea of a memory aid, through the sending of short text messages to families. All of these suggestions from the CGs, and lots more, had been summarized earlier by Harries et al in their ten key interventions, aiming at retaining HIV/AIDS patient in care. 22 The positive findings of this study were strengthened by the following facts. Firstly, the KC was, from the outset, an interventional program aiming at retention-in-care of children who were lost to follow-up. Secondly, when we realized that financial constraint was the commonest barrier to a regular clinic attendance, our program quickly made available some 
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However, we are cautious in the generalization of our findings, as substantial socioeconomic and geographic differences exist in many African-based treatment programs, which may make the application of a similar KC difficult. Also, we may argue that the 100% adherence on ART, recalled by the CGs and children during the follow-up at the KC, was due to social desirability and recall bias. This assumption should be judged against proven improvement in the clinical and immunoviralogical responses to ART. Furthermore, whilst the application of a KC may be possible for a cohort that is not doing well in clinic attendance, it definitely may not be financially feasible to apply a KC to all children being recruited into an ART program. On the other hand, we cannot totally rule out a possibility of children and CGs intentionally defaulting on follow-up appointments so that, eventually, they may be recruited into KC and thus enjoy all the benefits they have heard so much about. The sustainability of an interventional program like KC is also often not predictable, as implementing partners can withdraw support at short notice.
Conclusion
The study has shown that, through the KC, children were retained in care, with an excellent adherence to ART and good clinical and immunoviralogical responses to ART. Therefore, we strongly recommend the KC for other pediatric ART programs that may be facing similar challenges as exist in our setting. 
